ABSTRACT. A property of the Bergman projection associated to a bounded circular domain containing the origin in C^ is proved: Functions which extend to be holomorphic in large neighborhoods of the origin are characterized as Bergman projections of smooth functions with small support near the origin. For certain circular domains D, it is also shown that functions which extend holomorphically to a neighborhood of D are precisely the Bergman projections of smooth functions whose supports are compact subsets of D. Two applications to proper holomorphic mappings are given.
Tf(g) = / g dp.
Jk
The measure p is smoothed by convolution with a radially symmetric function of small support. The converse assertion follows easily from the orthogonality property of the Bergman projection. For details, see [6] .
A circular domain in C^ is one invariant under the one-parameter family z -► eltz of biholomorphisms of C^. Let us recall several properties of such domains. (1) f\D -Pu for some u in Co°(r7i), (2) / in 0{r~lB).
THEOREM II. Let D Ç B (-{\z\ < 1}) be a circular domain with boundary bD of class C1 such that, for every p in bD, the complex line {tp:t in C} intersects bD transversally. The following are equivalent:
(1) / is in 0(D), (2) fD = Pu for some u in Cg° (7)).
REMARK. Theorem I generalizes a result of Bell [1] for such domains: The restriction of a polynomial f to D can be written f\o = Pu, where u is a smooth function which can be chosen to have support contained in any neighborhood of the origin. That (2) We apply this formula in the case 77 = fg, where / and g are as above. Let oiq in CPN~X be fixed. Since D is circular, Dao = D n n_1(an) is also circular-in particular, Dao has real-analytic boundary.
Since the restrictions of / and g to Dao are holomorphic, we may conclude from Lemma 3 that / fg\r\ Jdoq 2N-2 dm2(T) Í fTN~lgTN-ldm2{T) <Cao\\gT ' \\D(a0,tao) < Na>o\\9\\D'a0,l/Nao) holds for all admissible g and some integer Nao, where D(ao,e) = {z in Dao: dist(z,bDao) > s}. The second inequality holds because D is compact.
The inequality (2) 1/ UDa fgr 27V-2 dm,' < Nao\\g\\D(aA/Nao) is valid for a = an and arbitrary admissible g. For a fixed g, both sides of (2) are continuous in a, so there is a neighborhood Uao of etc, in CPN_1 such that (2) holds for all a in Uao.
Since the admissible g are uniformly equicontinuous on D, the neighborhoods Uao can be chosen so that (2) holds for all admissible g and all a in Uao. 1S the (finite) volume of çpjv-i -p^jg compietes the proof of Theorem II. We conclude with two applications to proper holomorphic mappings. COROLLARY 1. Suppose that D\ is a smooth bounded domain satisfying condition Q, and that D2 is as in Theorem II. If f is a proper holomorphic mapping of D\ onto D2, then f extends to be holomorphic in a neighborhood of D\.
PROOF. The proof is identical to that of Theorem 1 in [2] , except that our Theorem II replaces Bell's Lemma 1.
It is interesting to compare Corollary 1 to Theorem 2 in [3] : A proper holomorphic mapping of one complete Reinhardt domain onto another extends to be holomorphic in a neighborhood of the first. COROLLARY 2. Let D\ be a bounded strictly pseudoconvex domain with realanalytic boundary, and D2 a bounded smooth simply connected circular domain which satisfies the transversality condition of Theorem II. If f is a proper holomorphic mapping of D\ onto D2, then f extends to a biholomorphism between larger domains containing 7)t and D2.
REMARK. Corollary 2 generalizes a result of Bell [4] : Let Dx be as in Corollary 2, D2 a smooth bounded pseudoconvex complete Reinhardt domain. If / is a proper holomorphic mapping of Di onto D2, then / extends to be a biholomorphism of larger domains.
PROOF. The proof is the same as in [4] , except that Fact 2 follows from Theorem II.
